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DESCRIPTION

The drainage reports for the following projects in the Key West International Airport have been
analyzed to estimate the user fee cost per month. The projects, report dates and drainage basin areas
evaluated are:

Projects Date Basins

Automobile Parking Lots June 1998 A7(a,b,c,d,e)

Resurfacing Taxiways and Apron February 2000 Al, A2, A3, A4, El, E2

Resurfacing Runway January 2003 A5, A6,E3

Hangar Development, Taxilanes and Apron December 2003 B1, Parking Lot :
New Terminal Building and Renovation February 2006 A, D, F, Outside 27 End !

The user fee estimation uses the information provided in these reports for the evaluation and
determination of the impervious area with treatment and the impervious area without treatment.
The summary table includes the 17% reduction determined in the Analysis of the Storage Volume
and the 100 Year Runoff Volume Report. (See Figure 1 for Basin configuration)

On Exhibit “A” URS has included the analysis of the storage volume and the 100 year nunoff
volume




URS e

Checkedby:—__———————  Tme____
Pagw: - o -
KEY WEST INTERNATIONAL AIRPORT
STORMWATER MANAGEMENT
USER FEE ESTIMATION 1
impervious Impervious Impervious Total Area User
Area Area Area conasidered for Fee
Project Basins (with {w/ treatment) (without stormwater
7% . user fee
(Ac.) (Ac.) Ac.) (Ac.) ($/Month)
[AUTOMOBILE PARKING LOTS A7 (ab.cd.e) 1.18 0.98 .00 0.98 122.24
RESURFACING TAXIWAYS AND APRON A1A2 A3.AMET E2 21.84 18.04 00 18.04 2,245.39
RESURFACING RUNWAY “AS AB.E3 2259 18.66 58 20.24 2,518.14
HANGAR DEVELOPMENT TAXILANES AND APRONS B1 AND PARKING LOT .50 .89 00 .89 350.84
EXISTING PORTION OF RUNWAY A .00 .00 11 .11 262.60
EXISTING PORTION OF RUNWAY o] .00 00 80 .80 348.48
EXISTING PORTION OF RUNWAY F .90 70 00 .70 709.40
[EXISTING PORTION OF RUNWAY. i Outelde 27 End .00 00 11 11 262.80
C TOTAL 56.02 47.62 8.60 $6.22 6,996.50

* Estimated.
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Figure 1

> TREE LINE/GREEN BELT BASINS CONFIGURATION, AIRPORT PROPERTY LINE

| NOTE: BASIN G WAS NOT INCLUDED IN THE ANALYS'S | AND STORMWATER EXISTING STRUCTURES

MAY 26, 2006
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DESCRIPTION

The drainage reports for the following projects in the Key West International Airport have been
analyzed to compare the storage volume provided with the 100-year runoff volume. The projects,
report dates and drainage basin areas evaluated are:

rojects Date Basins
Automobile Parking Lots June 1998 A7(a,b,c,d,€)
Resurfacing Taxiways and Apron February 2000 Al, A2, A3, A4,E1, E2
Resurfacing Runway January 2003 AS, A6,E3
Hangar Development, Taxilanes and Apron December 2003 B1, Parking Lot

This report exclusively uses the information provided in these reports for the evaluation and
comparison of the storage volume provided with the 100-year runoff volume. The summary of each
project (Pages 2-5) includes the elevation at which runoff exits each basin, the storage volume
provided, the 100-year runoff volume and the calculated difference between the storage provided
minus the 100-year runoff volume. Excerpts of each page (from the above reports) providing data
for this analysis is provided in Attachment A through Attachment D.

Projects Attachment

Automobile Parking Lots Attachment A
Resurfacing Taxiways and Apron Attachment B
Resurfacing Runway Attachment C
Hangar Development, Taxilanes and Apron Attachment D

A summary table is also presented in page 6 for an overview of the difference between the total
storage provided and the total 100-year runoff volume.
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Checkeaby: __ ~ Time:

KEY WEST INTERNATIONAL AIRPORT
STORMWATER MANAGEMENT
STORAGE VOLUME - 100 YR RUNOFF VOLUME ANALYSIS

AUTOMOBILE PARKING LOTS ]
BASIN A7 (a,b,c,d,e,)
[Pg. 18] [Pg. 18] [Pg. 20] Difference
Elev. At Storage 100-Yr (Storage Provided -
Sub-Basin | which Runoff Volume Runoff 100-Yr Runoft
Flows Offsite Provided Volume Volume)
(Ft. NGVD) (Cu. F) (Cu. Ft.) (Cu. Ft)
3.82 11,353.01 70,821.07 -59,468.06
AE {Ft. NGVD) (Ac. F) {Ac. Ft.) N (Ac. Ft.)
3.82 0.26 1.63 : -1.37
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KEY WEST INTERNATIONAL AIRPORT
STORMWATER MANAGEMENT
STORAGE VOLUME - 100 YR RUNOFF VOLUME ANALYSIS
RESURFACING TAXIWAYS AND APRON ]
BASINS A1,A2,A3,A4,E1,E2
[Pg. 36) [Table 3] [Pg. 38] Difference
Min. Elev. At Storage 100-Yr (Storage Provided -
Basin which Runoft Volume Runoff 100-Yr Runoff
Exits Basin Provided Volume Volume)
(Ft. NGVD) (Ac. Ft.) (Ac. Ft) (Ac. Ft)

A 2.25 0.0870 4.27 -4.18

A2 235 0.0674 3.18 -3.11

Al 230 0.2357 6.62 -6.38

A .56 .0141 .04 -2.03

£l .80 0808 .46 -8.37

£2 .20 1909 .47 -5.28

TOTAL 6859 31.04 -29.35
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KEY WEST INTERNATIONAL AIRPORT
STORMWATER MANAGEMENT
STORAGE VOLUME - 100 YR RUNOFF VOLUME ANALYSIS
RESURFACING RUNWAY ] ‘
BASINS AS5,A5,E3 |
[Pg. 33] [Pg-33] [Pg. 34] Difference
Min. Elev. At Storage 100-Yr (Storage Provided -
Basin which Runoft Volume Runotf 100-Yr Runoff : .
Exits Basin Provided Volume Volume)
(FI. NGVD) (Ac. Ft) (Ac. Ft.) (Ac. Ft)
A5 29 2.66 12.84 -10.18
AS 29 4.15 17.84 -13.69
E3 29 278 961 -6.83
TJOTAL 9.59 40.29 -30.70
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KEY WEST INTERNATIONAL AIRPORT
STORMWATER MANAGEMENT
STORAGE VOLUME - 100 YR RUNOFF VOLUME ANALYSIS
HANGAR DEVELOPMENT TAXILANES AND APRONS ]

BASINS B1 AND PARKING LOT

[Pg. 20] [Pg. 8) [See SCS Method Difference
Min, Elev. At Storage Calculation] (Storage Provided -
Basin which Runoff Volume 100-Yr Runoff 100-Yr Runoff
Exits Basin Provided * Volume Volume)
(Ft. NGVD) (Ac. Ft) _{Ac. Ft) {Ac. Ft.)
B1/Parking Lot 35 2.07 5.28 -3.21

* Extrapoiaied




KEY WEST INTERNATIONAL AIRPORT T
STORMWATER MANAGEMENT C :
STORAGE VOLUME - 100 YR RUNOFF VOLUME ANALYSIS g

TOTAL SUMMARY TABLE ]

Storage 100-¥r
Volume Runoff
Provided Volume .
(Ac. FL] . Ft)

26 .63

.68 31.04

5 4029

07 .28

1361 7823
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poAN - AS

VOLUME (P} RETBIT?F‘,VOLUHE
A 5553.61 $510.40
8 148255 37142
c 221278 461.39
D 1688.70 1547.22
E 0.00 3786.88
TOTALS: 10847.64 11363.01

(1) OBTAINED FROM STAGE - STORAGE CALCULATIONS FOR ELEVATION 3.82
= ELEVATION AT WHICH POINT RUNOFF BEGINS TO FLOW OFFSITE

18




BB3in AS

SUBBASINS (CN=08) CN=30) TOTAL POST -DEV.
IMPERVIOUS CURVE
DRAINAGE AREA AREA NUMBER
AREA L_(ACRES)
A-E 1.1890 0.3448 1.5338 83.19
SUBBASING s Q TOVAL RUNOFF CALCULATED BULDING FINISHED
INCHES) INCHES) VOLUME (Rt MAXIMUM STAGE (1) FLOOR ELEVATION
A-E 202 1272 70821.07 5.26 . 5.61

(1) OBTAINED FROM STAGE - STORAGE CALCULATIONS

20
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TABLE 4. WATER QUALITY SUMMARY (5 YEAR-24 HOUR STORM)

9;\ 2633
Basin | Minimum elevationat | Time at which this | Basin Storage Volume | Basin well discharge | Total Basin Required water
which runoff exits basin | minimum elevation at this minimum volume at this Retention quality retention
o is reached clevation(AF) minimum elevation | Volume (AF) volume (AF)
Al 225 11722 0.0870 . 05442 . L0.6312 059
A2 235 11764 0.0674 0.4333 0.5007 0.48
A3 230 11.742 02357 0.7625 0.9982 0.99
Ad 2.55 11797 0.0141. 0.3186 03327 033
El 2.90 12.418 1.0908. 0.9087 1.9995 141
E2 220 11.850 0.1909 0.6464 0.8373 0.75

NADEIDRES\CS0286-1W000104PD.




TABLE 3: BASIN STAGE - STORAGE CURVES

Basin Al Basin A2 Basin A3 Basin A4 Basin E1 Basin 2

Storage Storage Storage Storage Storage

Volume (AF) | Volume Volume Volume Volume Vohune

(AF) (AF) 5] ) (&R
00000 0.0000 00000 ©.0000 00000 50000
00000 00000 0,000 00000 00000 00000
00000 08000 00000 00000 00000 0.0000
V0000 0.0000 00000 0.0000 00000 0.0000
0.0000 0.0000 00000 0.0000 0.0000 9.0000
0.0000 0.0000 0.0000 0.0000 00000 00000
00000 00000 00006 00000 00000 00000
00000 0.000 00028 0.0000 0.0000 0.0000
0.0000 00000 00132 0.0000 0.0000 oon4
00000 0.0001 o.0234 0.000) 0.0000 00385
00001 00016 0057 0.0004 00000 00757
0.0057 0.0073 0.1029 0.0015 00027 0.1262
0082 00168 01587 00031 w7 o J
01313 0.0413 02357 0.0052 0.0654 o2n?
02681 00934 23319 0.0078 0.145¢ 03%9
04467 0.1807 0.4498 00115 025M 04505
066% 03013 082 00167 o402 0634
09369 0470 07555 00252 05861 07968
12390 06677 09534 00363 08125 09921
15638 01906 11348 00503 - o liom) 12134
~——

1.5009 11290 14519 0.0594 14261 1.4631
22418 1376 - LT 009m (Y] 141
25838 16237 21188 0143 225% 20560
29258 14735 2508 02057 2706 2390
3% 214 2019 o213 3210 2747
36098 23m 13615 03654 3 30811
39518 2681 38254 04122 4267 3404
42938 1879 43061 05864 482t 3875
1659 31 a5 s 53936 <99
491 3376 52994 o8N 39%9 45710
$3199 3608 5063 09680 65910 495M
56619 383 6313 1.1006 72142 53472
60039 ann 68347 1748 24527 57416
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TABLE 3: (CONTINUED)

Elevation Basin Al Basin A2 Basin A3 Basin A4 Basin El Bagin E2
Storage Storage Storage Storage Storage Storage
Volume (AF) | Volume Volume Volume Volume Volume
(AF) (AF) (AP (AF) (AF)
¢ 63459 43120 73560 13704 85066 61404
44 65880 4619 7873 15073 9.1753 65433
4s 70300 a7 34045 L6ass 98560 65459
“ 1370 51216 19332 L7850 105545 73600
47 27140 5374 94541 19260 112646 ki)
43 20560 san 9.9966 20688 1.9881 8139
45 83980 se7h 10.5305 s 127248 3.60%
50 &40t 61209 110653 2357 24T 9.02%
51 20821 638 116001 25036 ) 9.443
‘52 94241 6.5206 12.1350 26495 15.0027 94738
NADEIRESCS256-T000H0€D.




TABLE 5: 100 YEAR MAXIMUM STAGE CALCULATIONS

Basin Weighted Soil- | Basin Runoff | Total Basin | Total Basin | Maximum Stage
Storage Volume Area Runoff (see flood routing
Volume | stage-storage)
Al oor* (g | 346ac lazzack | 36
A2 | oo 14.85" 257AC | 318 ACH. 38
A3 0.04" 14.85" 535AC 6.62 AC-Ft. 416
A4 0.00" 14.90" 1.64 AC 2.04 AC-Ft. 478
El 0.05" 14.84" 765 AC 9.46 AC-Ft. 444
E2 0.04" 145" 442AC {547 ACFY 413
Sampie Calculation:
BASIN Al:  Basin Runoff Volume
—oasy
(P+0.885) q‘;a i
_ [‘9 ~ h " ,’V!
14.9+0.8 (0.07)
=14.82"
Total Basin Runoff Volume

= (14.82in) (3.46 ac) (1 R./12 in)

=427 AC-Ft.

38
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WATER QUALITY SUMMARY (5 YEAR - 24 HOUR STORM)

Basin Minimum Elevation Basin Storage Volume Required Water Quality
at wich ruoff exits basin | at this minimun Elevation(AF) ; Retention Volume (AF)
AS 29 2,66 143
AS 2.9 4.15 1.88
E3 2.9 2.78 1.08
Note:

in afl the proposed basins the Water Quality that will be provided is more than the required Water
Quality calculated following the criteria set for Key West.




100 MAXIMUM STAGE CALCULATIONS

Basin | Woeighted Soil Basin Runoff Total Basin Total Basin
Storage Volume Aroa(AC) Runoff Volume (AF)
AS 04 14.43" 10.68 12.84
A8 0.42 14.40" 14.87 17.84
0.26 14.58" 7.9 9.61
Sample Calculation:
Basin Al: Basin Runoff Volume:
=(p-0.28)
(P+0.8S) !
=[14.9-0.20.4))
(14.9+0.8(_0.4)
=14.43"
Total Basin Runoff Volume:

=(14.43 in) (10.68 ac) (1 £/12 in)
=12.84 AC FT

34
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25 YEAR -72 HOUR STORM SUMMARY:

By comparing the pre-development runoff curve numbers for both basins (B-1 and Parking Lot) with
the post- development runoff curve numbers, it is seen that the runoff curve numbers are the same. As
a result, the total basin runoff under pre-development conditions is the same as the total basin runoff
under pre-development conditions.

The Node Maximum Condition results for Basin B-1 shows a maximum stage of 2.84; this
demonstrates during a 25 year ~ 72 hours storm there will not be any oﬁ'sxte discharge (since the
elevation at which runoff is discharges offsite is 3.50. .

20




TABLE 2A: PRE-DEVELOPMENT AND POST-DEVELOPMENT BASIN CURVE NUMBER CALCULATIONS (BASIN: B-1)

Conditions Percent Average Pervious Design Water | Average Distance to | Developed Avallable | Weighted | Basin Curve
Pervious Area | Area Ground Elevation | Table Elevation Water Table Soil Storage Soll Storage | Number
Existing Conditions 40% 25 15 1.00 0.6" 0.24 98
Proposed Conditlons 21% 27 15 1.20 0.98" 0.21 98

.

TABLE 2B: PRE-DEVELOPMENT AND POST-DEVELOPMENT BASIN CURVE NUMBER CALCULATIONS (BASIN : PARKING LOT)

Conditions Percent Average Pervious Design Water | Average Dist to | Deveioped Avaabl: Welighted in Curve
Pervious Area | Area Ground Elevation | Table Elevation Water Table Soll Storage Soll Storage | _Number
Existing Conditions 19% 2.8 15 1.30 147" 0.22 98
Proposed Conditions 9% 31 1.5 1.60 1.74" 0.16 98
CN=_1000
0.24+10
CN = 97,65
CN=98

-




URS Mesaby  Ge e _suome

Checkead by: Timne:

KEY WEST INTERNATIONAL AIRPORT
STORMWATER MANAGEMENT
STORAGE VOLUME - 100 YR RUNOFF VOLUME ANALYSIS

[ SCS METHOD - HANGAR DEVELOPMENT TAXILANES AND APRONS |

CN= 98  [Pg.6]

S= Potential Maximum Retention

= 1000/CN-10
S= 020 Inches
P= Precipitation

P= 1490 Inches

Q= Accumulated Runoff

Q= (P-028)
P+08S
Q= 14,66 Inches

V= Runoff Volume
V= QxA

V = 14.66 Inches * 4.32 Acres

RUNOFF VOLUME = 229,859 Cubic Feet

RUNOFF VOLUME = 528  Acre-Feel




Advanced Interconnected Channel & Pond Routing (ICPR Ver 2.21)

KEY WEST INTERMATIONAL AIRPORT
HANGAR DEVELOPMENT, TAXILANES AND APRON

auexwskess Input Report
-------- Clasg: Node----- -—-
Name: N-1 Base Flow(cfs): 0 Init Stage(ft): 2
Group: BASE Warn Stage(ft): 3.5
Comment : Stage VS volume for Basin B-1

Stage (£t} Volume (af}) Bottom Area(ac): ©
0.0001

0.002

0.012

0.032

0.039

0.094

0.17¢

0.289

0.442

0.623

0.821

-1 1.036
.2 1.274
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Name: N-OUTFLL Base Flow(cfs): 0 Init Stage(Et): 1.5
Group: BASE Warn Stage(ft): 99

Tiwme (hxs) Stage (ft)
0 1.5

100 1.5

-------- Class: Operating Table-—- - - - oom oo e inccnnac e
Name: WELL Type: Rating Curve

Comment: Well capacity in Basin B-1

U/s Stage(ft) Discharge (cfs)
1.5 0
3.14
3.77
4.4
5.02
5.65
6.28
6.91
7.53
8.16
8.79
9.421
10.05
10.68
11.3
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